All reactions were performed in flamedried or oven-dried glassware under a positive-pressure of nitrogen or argon. Air and moisture sensitive compounds were introduced via syringe or stainless steel cannula through a rubber septum. To minimize decomposition, extreme care was taken in the handling and isolation of sensitive compounds, especially for nine-membered cyclic diyne products. In such cases, homogenously-deactivated silica gel -previously prepared 36-48 h prior, by the addition of 6% (vol/wt) water to neutral silica 
at 0 °C, and the mixture was stirred at 0 °C for 45 min. The reaction mixture was diluted with ethyl acetate (20 mL), and then treated with sat. NaHCO 3 (aq.) (3 mL) at 0 °C. The water layer was extracted with ethyl acetate (5 mL x 3), and the combined organic layers washed with brine (3 mL), and then dried over Na 2 SO 4 . After removal of the solvent, the crude product was purified by flash column chromatography (hexane/EtOAc = 1:0 to 1.5:1) to give 18 (20.7 mg, 16.0 μmol, 88%). 
Attempted triflate formation of the β-alcohol (4β)
When the β-alcohol 4β was treated with Tf 2 O in the presence of various bases such as 2,6-di-t-butyl pyridine, 2,6-lutidine or pyridine at 0 °C (below -30 °C, no reaction occurred.), a product formed, but was found to be unstable on silica gel.
Although this product could not be isolated in pure form, we conclude that the product was in fact the imidazo [ 
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The t-butyl ester 25 (10.72 g, 29.07 mmol) was dissolved in TFA (73 mL) at 0 °C. The colorless suspension was stirred at room temperature for 3.5 h to give a clear solution. The mixture was diluted with CHCl 3 , then concentrated and the residue was diluted with Et 2 O (400 mL), washed with water (45 mL) and then with brine (20 mL).
The water layer was extracted with Et 2 O (50 mL x 4), and the combined organic extracts were dried over Na 2 SO 4 , concentrated and dried under high vacuum to give a yellow amorphous (14.72 g). To a solution of the product (14.72 g) in 2,2-dimethoxypropane (58 mL) was added MeOH (12.5 mL, 0.3086 mol) and TMSCl (370 μL, 2.907 mmol), and the reaction mixture was stirred at room temperature for 47 h.
After removal of the solvent, the residue was diluted with EtOAc (400 mL) and then treated with water (60 mL). The aqueous layer was separated and extracted with EtOAc (80 mL x 3). The combined organic layers were dried over Na 2 SO 4 and concentrated, and the crude product was purified by flash column chromatography on silica gel (hexane/EtOAc = 5:1 to 1 and water (30 mL). The water layer was separated, and extracted with EtOAc (70 mL x 3). The combined organic extracts were washed with brine (50 mL) and dried over Na 2 SO 4 , then concentrated. The residue was purified by flash column chromatography on silica gel (hexane/AcOEt 10:1 to 4:1) to give colorless oil. To a solution of this oil in MeOH (116 mL) was added K 2 CO 3 (4.82 g, 34.9 mmol). After stirring at room temperature for 3.3 h, the reaction mixture was poured into 10% KHSO 4 (aq.) (190 mL), extracted with EtOAc (500 mL + 100 mL x 4), and the extracts were washed with brine (40 mL), dried over Na 2 SO 4 , and concentrated. The crude product was purified by flash column chromatography on silica gel (hexane/EtOAc = 5:1 to 2:1) to give the Boc-tyrosine 27 (7.34 g, 22.20 mmol, 84 % for 2 steps). Et 3 N (41 mL) at 0 °C. The mixture was diluted with EtOAc (300 mL) and then treated with sat. NaHCO 3 (aq.) (50 mL). After stirring for 0.5 h at room temperature, NaCl was added to the mixture until NaCl was insoluble. The organic phase was separated, and the water layer was extracted with EtOAc (100 mL x 2). The combined organic extracts were washed with brine (60 mL), dried over Na 2 SO 4 , and concentrated. The residue was purified by flash chromatography on silica gel (hexane/EtOAc = 5:1 to 2:1) to give 29 31 (2.026 g, 3.801 mmol) dissolved in THF (24 mL) and water (12 mL) was treated with TFA (1.2 mL) at 0 °C, and the reaction mixture was stirred for 4.5 h at room temperature. Sat. NaHCO 3 (aq.) (14 mL) was added dropwise to the solution at 0 °C. After stirring vigorously for 0.5 h at room temperature, the mixture was extracted with EtOAc (100 mL x 3). The combined organic extracts were dried over MgSO 4 and then concentrated. The residue was purified by flash chromatography on silica gel (hexane/EtOAc = 7:1 to 3:1) to give 32 (1.457 g, 3.481 mmol, 92%). 
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A solution of 33 (5.54 g, 7.495 mmol) in THF (41.6 mL) and MeOH (20.8 mL) was cooled to 0 °C. A 0.5 M aqueous solution of KOH (27.0 mL, 13.5 mmol) was added dropwise over 3 min. The reaction mixture was stirred at 0 °C for 10 min and then for a further 2.5 h at room temperature. After diluting with Et 2 O (400 mL) and washing with 5% KHSO 4 (aq.) (85 mL), the layers were separated, and the aqueous fraction was extracted with Et 2 O (100 mL x 4). The combined organic extracts were washed with brine (35 mL), dried over Na 2 SO 4 , and then concentrated. The crude product (5.58 g, >99%) was used directly in the next reaction, but purified by flash column chromatography over silica gel eluting with 100:5 = CHCl 3 :MeOH for characterization. 
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To a solution of the crude carboxylic acid 34 (5.58 g, 7.495 mmol) and the alcohol 32 (2.99 g, 7.143 mmol) in CH 2 Cl 2 (94 mL) was added EDC·HCl (2.16 g, 11.24 mmol) at 0 °C. After being stirred at 0 °C for 5 min, to the reaction mixture was added to a solution of DMAP (91.8 mg, 0.7514 mmol) in CH 2 Cl 2 (2 mL) at 0 °C. The reaction mixture was then stirred at room temperature for 13 h. After dilution of Et 2 O (400 mL) and washing with sat. NH 4 Cl (aq.) (85 mL), the layers were separated, and the aqueous layers extracted with Et 2 O (60 mL x 4). The combined organic extracts were dried over Na 2 SO 4 , concentrated, and the crude product purified by flash column chromatography on silica gel (hexane/EtOAc = 1:0 to 4:1) to give 35 (7.22 g, 6.415 mmol, 86% for 2 steps). 
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A solution of 36 (372.9 mg, 0.3009 mmol) and i-Pr 2 NEt (1.87 mL, 10.72 mmol) in DMF (300 mL) was degassed by freeze-pump-thaw cycle (three times). After addition of CuI (114.5 mg, 0.6012 mmol), the mixture was vigorously stirred at room temperature in the dark for 0.5 h, producing a colorless solution. Pd 2 (dba) 3 ·CHCl 3 (155.7 mg, 0.1504 mmol) was added to the resulting solution, after which the reaction mixture was stirred at room temperature for 1 h in the dark, diluted with Et 2 O (450 mL) and then quenched with sat. NH 4 Cl (aq.) (50 mL) and water (40 mL) at 0 °C. The mixture was vigorously stirred at room temperature until the aqueous phase turned into dark blue (ca. 1 h). After being diluted with Et 2 O (800 mL), the layers were separated, and the organic phase was washed with water (60 mL x 4). The aqueous layers were 
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(1) To a solution of 5 (316.2 mg, 0.2844 mmol) and 2,6-lutidine (225 μL, 1.932 mmol) in CH 2 Cl 2 (5.7 mL) was added TBSOTf (325 μL, 1.415 mmol) at -50 °C.
The reaction mixture was stirred at -50 °C for 0.5 h and then at 0 °C for 5.5 h. The product solution was diluted with Et 2 O (20 mL) and then quenched with sat. NH 4 Cl (aq.) (5 mL) at 0 °C. The aqueous fraction was extracted with Et 2 O (7 mL x 3), and the combined organic extracts washed with brine (3 mL), dried over Na 2 SO 4 , and then concentrated in high vacuum to give an O-silylcarbamate (475.8 mg). This product was used directly in the next reaction without further purification: (2) The crude Osilylcarbamate (475.8 mg) was dissolved in CH 2 Cl 2 (9.4 mL), and the mixture was stirred at room temperature in the dark for 16.5 h in the presence of silica gel (2.27 g).
The slurry was poured onto a silica-gel column and flash chromatography was performed by eluting with 1% Et 3 N in CHCl 3 . The fractions containing product were combined and then concentrated to give amine 6 (323.3 mg). This product was used directly in the next reaction: (3) The amine 6 (323.3 mg, 0.2844 mmol), acid 7 (87.1 mg, 0.2844 mmol) and HOAt (131.5 mg, 0.9661 mmol) were dissolved in CH 2 Cl 2 (9.4 mL), and the solution was cooled to 0 °C. EDC·HCl (162.9 mg, 0.8497 mmol) was added, and the reaction mixture stirred at 0 °C for 17 h, afterwhich the reaction was diluted with Et 2 O (20 mL) and then quenched with sat. NH 4 Cl (aq.) (3 mL) and water (2 mL) at 0 °C. The layers were separated, and the aqueous phase was extracted with Et 2 O (10 mL x 4). The combined organic extracts were dried over MgSO 4 and concentrated.
The residue was purified by flash column chromatography on silica gel (hexane/EtOAc = 1:0 to 5:1) to give 8 (324.8 mg, 0.2498 mmol, 88% for 3 steps). 
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To a suspension of 8 (173.5 mg, 0.1334 mmol) and Cs 2 CO 3 (100.0 mg, 0.3069 mmol) in DMF (1.8 mL) was added allyl bromide (24.8 μL, 0.2669 mmol) at 0 °C.
After stirring for 2 h at 0 °C, the reaction mixtures was diluted with EtOAc (25 mL) and quenched with sat. NH 4 Cl (aq.) (3 mL) and then water (1 mL) at 0 °C. The water layer was extracted with EtOAc (4 mL x 4), and the combined organic layers were washed with brine (3 mL), dried over MgSO 4 , and then concentrated. NH 4 Cl (aq.) (3 mL) and water (3 mL). The layers were separated, and the aqueous phase was extracted with EtOAc (10 mL x 4). The combined organic extracts were washed with brine (6 mL), dried over Na 2 SO 4 , and concentrated. The residue was filtered through a short pad of silica gel, eluted with EtOAc, and the fractions containing the product were combined and concentrated. The crude product was then purified by flash column chromatography on silica gel (hexane/EtOAc = 5:1 to 0:1) to give 37 (533.0 mg, 0.5344 mmol, 98%). 
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The diol 37 (455.5 mg, 0.457 mmol) dissolved in THF (13.4 mL) and H 2 O (6.7 mL) was treated with TFA (2.7 mL, 34.8 mmol), and the solution was stirred at 50 °C for 9.5 h. After cooling to 0 °C, the reaction mixture was neutralized by dropwise addition of Et 3 N (9.7 mL, 69.6 mmol) over 10 min. The resulting mixture was diluted with EtOAc (40 mL) and treated with sat. NaHCO 3 (11 mL) at 0 °C. After stirring for 0.5 h at room temperature, the mixture was extracted with EtOAc (10 mL x 4). The combined organic layers were washed with brine, dried over Na 2 SO 4 , and filtered. After removal of the solvent, the crude product was purified by flash column chromatography on silica gel deactivated by 6 wt % of H 2 O (hexane/EtOAc = 1:1 to 1:4) to give 10 (312.0 mg, 0.326 mmol, 71%). in ClCH 2 CH 2 Cl (17 mL) was added TBSCl (248.0 mg, 1.645 mmol) and DMAP (6.2 mg, 0.05075 mmol), and the reaction mixture was stirred at room temperature for 16 h.
The reaction mixture was diluted with EtOAc (60 mL) and then quenched by addition of sat. NaHCO 3 (aq.) (10 mL). The layers were separated, and the aqueous phase was extracted with EtOAc (10 mL x 4). The combined organic extracts were washed with brine (10 mL), dried over Na 2 SO 4 , and then concentrated. 
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To a solution of the crude aldehyde 12 (41.3 mg, 37.7 μmol) and 2,6-lutidine (131 μL, 1.13 mmol) in CH 2 Cl 2 (2.5 mL) was added TMSOTf (132 μL, 0.565 mmol) at -78 °C. The reaction mixture was stirred at -70 °C for 3.5 h. The mixture was diluted with dry Et 2 O (15 mL) at -70 °C, and then quenched with sat. NaHCO 3 (aq.) (4 mL) at -70 °C. The layers were separated, and the aqueous phase extracted with Et 2 O (10 mL x 3). The combined organic extracts were washed with brine (5 mL), dried over Na 2 SO 4 , and concentrated. After solvent exchange from Et 2 O to benzene by azeotropic removal of benzene (20 mL x 3), the product solution was concentrated, azeotroped with dry toluene (3 mL x 3), and then dried under high vacuum to give 13 (46.9 mg, 37.7 μmol).
This silylated aldehyde 13 was used immediately in the next reaction without further purification. 
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To a suspension of 4α (18.2 mg, 15.0 μmol) and dry NaHCO 3 (35 mg, 0.417 mmol) in degassed CH 2 Cl 2 (1.0 mL) was added Dess-Martin periodinane (63.6 mg, 0.150 mmol), and the reaction mixture was stirred at room temperature for 1.5 h. The reaction mixture was diluted with degassed EtOAc (15 mL), and sat. NaHCO 3 (aq.) (1 mL) and sat. Na 2 S 2 O 3 (aq.) (1 mL) was added. The mixture was stirred rapidly for 5 min until both phases were clear. The layers were separated and the aqueous layer was extracted with degassed EtOAc (5 mL x 2). The combined organic extracts were washed with brine (2 mL), dried over Na 2 SO 4 , and concentrated. To minimize the decomposition of 14, the evaporator should be substituted with inert gas (N 2 ). The crude product was purified by flash column chromatography on silica gel (hexane/EtOAc =
